Influence of poly(ADP-ribose) polymerase-1 and its apoptotic 24-kD fragment on repair of DNA duplexes in bovine testis nuclear extract.
Effects of exogenous proteins poly(ADP-ribose) polymerase-1 (PARP1) and its 24-kD proteolytic fragment (p24) on the repair of DNA duplexes containing a one nucleotide gap with furan phosphate or phosphate group at the 5'-end of the downstream primer were studied in bovine testis nuclear extract. These damaged DNAs are repaired by the long-patch or short-patch subpathways of base excision repair (BER), respectively. Exogenous PARP1 and p24 decreased the efficiency of gap filling DNA synthesis for both duplexes, but did not influence the ligation stage in the repair of DNA duplex by the short-patch subpathway. Under the same conditions, these proteins inhibited strand-displacement DNA synthesis and decreased the efficiency of the flap endonuclease 1 (FEN1)-catalyzed endonuclease reaction in the nuclear extract, blocking repair of DNA duplex by the long-patch subpathway. Addition of exogenous PARP1 and p24 also reduced the efficiency of UV light crosslinking of extract BER proteins to the photoreactive BER intermediates carrying a nick. Thus, PARP1 and p24 interact with DNA intermediates of BER and compete with nuclear extract proteins for binding to DNA. The interaction of PARP1 and p24 with DNA intermediates of the long-patch subpathway of BER resulted in inhibition of subsequent stages of the repair mediated by this mechanism. However, on recovery of the intact structure of DNA duplex by the short-patch subpathway, PARP1 and p24 suppressed the repair of the one nucleotide gap less efficiently and failed to influence the final stage of the repair, ligation.